Background: Inappropriate complementary feeding practices are a major contributor to poor nutritional status of children under 2 years old in Ethiopia. The Ethiopian Ministry of Health recommends that continued breast feeding beyond 6 months should be accompanied by consumption of nutritionally adequate, safe and appropriate complementary foods. The aim of this study was to determine the prevalence of initiation of complementary feeding at 6 months of age and its associated factors among mothers of children aged 6 to 24 months in Addis Ababa, Ethiopia. Methods: A cross-sectional study was conducted during January and February of 2017 among 600 mothers with children aged 6 to 24 months in Addis Ababa City. The study participants were selected using systematic random sampling technique through a multistage sampling technique. Data were collected using a pre-tested and structured questionnaire by trained data collectors. Data were entered and analyzed using EpiInfo 7 and SPSS version 21, respectively. We used multivariable binary logistic regression to model the associations of selected independent variables with initiation of complementary feeding at 6 months of age.
Background
It is well recognized that the period from birth to 2 years of age is important for the promotion of optimal growth, health and development of children [1, 2] . Infant and young child feeding (IYCF) practices including breast feeding and complementary feeding practices are a primary determinant of the healthy growth and development of children [2] . Exclusive breastfeeding during the first 6 months of a child's life and continued breast feeding thereafter combined with appropriate complementary feeding can prevent, respectively, 13 and 6% of under-5 deaths each year in low-income and lower-middle-income settings [3] . Even with optimum breast feeding, however, children are at greater risk of under nutrition if they do not receive sufficient quantities of complementary foods after 6 months of age when breast milk alone is no longer sufficient to meet the nutritional requirements of an infant [1] . Poor nutrition may result not only from a lack of high-quality food, but also from inappropriate timing of initiation of complementary foods given to infants and young children [4, 5] .
Early introduction of complementary foods may increase infant morbidity and mortality as a result of reduced ingestion of protective factors present in breast milk [6] . Upon introduction of complementary foods, mothers may also produce less breast milk, which may deleteriously affect the infant's nutrient intake [6, 7] . Complementary foods may also increase infants' exposure to infectious pathogens if not properly handled and stored [6] . However, initiating complementary feeding too late may also be harmful to children as children beyond the age of 6 months require complementary foods to meet energy and nutrient requirements for healthy growth [7, 8] . In contexts where environmental sanitation is poor, late introduction of complementary foods may reduce exposure to microbial contaminants through food and other vehicles. However, as infants begin to explore their environments around 6 months of age, they will be exposed to different contaminants. Thus, 6 months of age is the appropriate age to introduce complementary foods [9] .
The Ethiopia Ministry of Health recommends that infants and children be exclusively breastfed for the first 6 months of life with no additional liquids or foods given, and that continued breast feeding beyond 6 months should be accompanied by consumption of nutritionally adequate, safe and appropriate complementary foods that help to meet the nutritional requirements of children [4] . However, according to data from the 2016 Ethiopian Demographic and Health Survey (EDHS 2016), exclusive breastfeeding during the first 6 months after birth is not widely practiced in Ethiopiaonly 51 to 58% of children age under 6 months are exclusively breast fed the day or night preceding the survey [10, 11] . Furthermore, a study conducted in Mekele Town, Northern Ethiopia found that only 63% of mothers initiated complementary feeding at 6 months of age [12] . Therefore, inappropriate complementary feeding may be contributing to the poor nutritional status of children under 2 years of age in Ethiopia [13, 14] .
Though few studies have examined complementary feeding practices in Ethiopia [12, 15, 16] , to our knowledge, there are no published studies examining the prevalence of initiation of complementary feeding at 6 months of age and associated factors in Addis Ababa, the country's capital city. Given different cultural practices, access to education and other resources, it is likely that findings from rural Ethiopia cannot be easily extrapolated to an urban population. Given increasing urbanization in Ethiopia as throughout Sub-Saharan Africa [17] , it is important to understand both the prevalence and determinants of key IYCF practices, such as initiation of complementary feeding at 6 months of infant age, to appropriately inform policies centered on improving child nutrition and health among distinct populations.
The overall aim of this study was to determine the prevalence of initiation of complementary feeding at 6 months of age and associated factors among mothers of children aged 6 to 24 months in Addis Ababa City, and to provide a basis for an intervention programme to improve initiation of complementary feeding at 6 months of age in particular, and complementary feeding practices in general in this area.
Methods

Study context
The study was conducted in public health facilities of Addis Ababa during January and February of 2017. The total population of the city is estimated to be 3.1 million. There are 11 hospitals and 62 health centers serving the population. Primary health coverage of Addis Ababa is approximately 80% [18] .
Study design and sample
A facility-based cross-sectional study design was used. All mothers with children aged 6 to 24 months attending selected public health facilities during the data collection period were eligible for participation in the study. For the first study objective, we used a single population proportion formula based on the proportion of complementary feeding (63%) [12] ; marginal error of 5% (d = 0.05); and standard score corresponding to 95% confidence (Zα/ 2 = 1.96) and a design effect of 1.5. Accordingly, the total sample size was determined to be 538. For the second study objective, the sample size was calculated using statCalc of EpiInfo 7 [12] (see Table 1 ).
The final sample size for this study was 600. A multistage sampling technique was used to reach the sampling units from the public health facilities based on their predetermined patient flow rate. In Addis Ababa, there are 10 sub-cities from which 3 sub-cities were selected randomly and 5 public health facilities were included randomly from each selected sub-city. To allocate the study subjects; first, the average numbers of clients who visited the under-five outpatient department daily were estimated by referencing client registration books for 2 weeks prior to data collection. Then, proportional allocation was made based on the possible number of patients that were expected during the study period and systematic random sampling technique was employed to identify study participants. Finally, the sampling interval was determined by dividing the expected patient within the study period by allocated sample size to each facility.
All mothers of children aged 6 to 24 months had equal chance of being included in the study. Mothers who were not permanent residents of Addis Ababa (i.e., they had lived for less than 6 months in Addis Ababa) or who were unable to speak and hear were excluded from the study.
Data were collected using a structured questionnaire administered in-person by trained nurses who worked in the selected health facilities. The questionnaire was pre-tested among a sample of 30 women (representing 5% of the total sample size for the main study) from non-selected health facilities. Following pre-testing, the questionnaire was revised. The questionnaire was initially developed in English, and was subsequently translated to Amharic. We back translated the Amharic questionnaire into English to confirm the consistency of question formulation.
Measurement of variables
Initiation of complementary feeding at 6 months of age was the outcome variable in analyses. We defined initiation of complementary feeding at 6 months of age as the introduction of complementary foods at 6 months of age [19] . It was assessed by asking mothers an approximate age they have introduced complementary foods to their child. The independent variables that we examined as potential determinants of initiation of complementary feeding at 6 months of age included maternal age, marital status, educational level of mother and husband, occupation of mother, monthly income, religion and ethnicity, ownership of radio/TV, antenatal care (ANC) attendance, postnatal care (PNC) attendance, parity, birth spacing, birth preparedness, place of delivery, child age and sex, maternal education about complementary feeding, and maternal self-report of reasons for timing of initiation of complementary foods. These determinants were identified a priori based on evidence from previous studies [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] 20] .The following reasons for the timing of initiation of complementary foods were assessed: 1) breast milk is not enough to fulfil the energy requirements of the child; 2) belief that child needs additional foods for growth; 3) belief that child's stomach can easily digest food; 4) belief that breast milk alone is not sufficient for infants' growth and development; 5) not enough time to breast feed child; 6) to strengthen the child; 7) to reduce maternal workload; 8) to prevent disease; and 9) exclusive breast feeding improves the mother-child relationship and delays pregnancy (Additional file 1).
Statistical analysis
EpiInfo7 statistical software was used for data entry and SPSS version 21.0 (2012; SPSS, IBM Corporation, Armonk, NY) was used for data analysis. Descriptive statistics were calculated summarizing the initiation of complementary feeding at 6 months of age and the independent variables described above. In a first stage, simple binary logistic regression models were used to identify variables associated with initiation of complementary foods at 6 months of age. Variables associated with initiation of complementary foods at 6 months of age with P ≤ 0.2 in bivariate analyses were entered into multivariable binary logistic regression models. Adjusted odds ratios (AOR) with 95% confidence intervals (CI) were calculated to measure the strength of associations between variables. Associations were considered statistically significant at the P < 0.05 level.
Ethics approval
The research proposal was approved by the ethical review committee of Saint Paul's Hospital Millennium Medical College. Permission was sought from the respective health facilities. Oral informed consent of participating mothers was sought after the study aim and benefits were explained. The participation was voluntarily and the right not participate fully or partially were respected.
Results
Socio demographic characteristics of participants
A total of 600 mothers with children aged 6-24 months were included in the study. A complete (100%) response rate was obtained. More than half of the mothers (59%) were homemaker by occupation, and 36% attended primary school. The mean age of mothers was 27.7 (SD ± 4.6) years with the range being from 18 to 45 years (Table 2) .
Complementary feeding practices
Approximately 83% of mothers initiated complementary feeding to their child at about six months of age (Table 3 ). The major reasons for initiation at 6 months of age were: 1) believing at this age breast milk is not enough to fulfill the energy requirements of the child (52%), and 2) believing that the child needs additional foods for proper growth at this age (41%) ( Table 3) .
Factors associated with initiation of complementary feeding (CF) at 6 months of age Table 4) .Mothers who delivered their child at home were 68% less likely to initiate complementary feeding at 6 months of age than mothers who delivered the child in a health facility [AOR(95%CI) = 0.32(0.12, 0.82)] (Table 4) . 
Discussion
The findings from this study showed that the overall prevalence of initiation of complementary feeding at 6 months of age was 83% in children aged 6-24 months in Addis Ababa. Similar studies conducted in Mekele Town, Northern Ethiopia [12] , the Amhara region of Ethiopia [19] , and Wolaita Sodo town of Southern Ethiopia [15] found that approximately 63, 35 and 71% of women initiated complementary feeding at 6 months of age, respectively. The higher prevalence observed in this study may be due to urban location of the study. Compared to rural areas, mothers in Addis Ababa have better access to health care and health information, particularly about the importance of key IYCF practices [6, 7, 14] . We further observed in our study that maternal education and place of delivery were positively associated with initiation of complementary foods at 6 months of age. Mothers who had attended primary school were more likely to initiate complementary feeding at 6 months of age when compared with mothers with no formal education. Findings from previous studies in Mekele Town, Northern Ethiopia and Amhara region, Ethiopia, respectively, indicated that mothers'educational level was significantly associated with mothers' initiation of complementary foods at 6 months of age [12, 21] . Mothers with formal education may be more likely to read and understand the benefits of initiation of complementary feeding at 6 months of age for their children. In addition, there is strong evidence that maternal education is associated with improved child-care practices, a reduced odds of stunting, and better ability to access and benefit from interventions [22, 23] . The finding that mothers who have delivered at home were less likely to initiate complementary feeding to their child at 6 months of age may be due to access to better (or any) child feeding information within health facilities.
This study also showed that maternal occupation, parity, having antenatal care follow up, and birth preparedness of mothers were not statistically significantly associated with initiation of complementary feeding at 6 months of age. However, the previously mentioned study from Mekele Town, Northern Ethiopia revealed that these factors were associated with mothers' initiation of complementary feeding at this age [12] . The observed differences may be due to disparities across the two studies with respect to mothers' income levels and access to health care during and after pregnancy. The urban women in this study may have better employment opportunities that facilitate higher incomes, as well as access to higher quality health facilities where they may be exposed to health education during their pregnancies.
Though this study provides important policy insights relevant for the promotion of optimal child feeding practices, it did have several limitations. Given that the study was cross-sectional in nature, causality cannot be inferred from the observed associations between independent variables and initiation of complementary feeding at 6 months of age. Nonetheless, this study provides suggestive evidence that might inform the design and prioritization of randomized follow-up experiments to examine the impact of educational interventions within and outside health facilities on initiation of complementary feeding at 6 months of age in Ethiopia. There may have also been imperfect recall about complementary feeding practices by the interviewed mothers. For example, women may have forgotten when they first introduced a given food to a child. However, we expect recall bias may have been minimized given that data collectors were specially trained to probe for the precise timing of introduction of foods. This timing was cross-referenced during the interview with the timing of local events and holidays as well as with the vaccination schedule of the child.
Conclusion
In conclusion, this study suggests the importance of educating mothers on the benefits of introducing complementary feeding at 6 months of age and the consequences of early or late initiation of complementary feeding on child health. Given the apparent importance of institutional deliveries for conveying this information, providing support and incentives to women to deliver in hospital may be especially important. Home visits to mothers by community health extension workers offer another excellent opportunity for counseling women and encouraging them to optimally feed their children. Generally, improving educational opportunities for girls and women may also be a foundational priority for improving health outcomes of both women and children. 
